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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device of a 
flip-chip capable of being tested in a package in 
association with a high speed operation of the device. z 
SOLUTION: The semiconductor device comprises dummy pads 
linearly provided around a semiconductor chip 1, center pads * 
2 provided at a central line region of the chip 1, an input 
circuit 3 provided at the central line region of the chip 1, 
and input wirings 5 for connecting the respective input 
circuits 3 to the respective pads 4, and the pads 2. Its 
operating test in the package can be performed by connecting 
dummy pads to respective leads of a testing unit by using 
wi r i ngs. 
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1 . 

[4*SWfr*<*>Bia] 

[Ib*«1 ] ^a^4i3^6^^ff^*i9f*S® 

i. 

iMuwws+tefStf&ft. ?t-au»£ e>flra*^4j£ ft 
B5iaisi»ac»A*EKw»'rft^yi^tci^5ft < fj 

fcftfc-fe 9 Ki. 

iwte-fe > * w< 9 FrftfWSftfcAftBBKtttftsn, 

15 te^jSttSIE^&ffi© 4 iSOX, 'TftAHWflOJa iBfl 10 

JgtC Sl-t ^ftfc ^ 5 - ^ v H i * WT -5 C i *#fiS i f 

«I0t*AB»*R» &ft. HISHI^KJ: D f-x h 
■*K fiiiiaA^lElBS ipffi V 5 - > f 5- F i L . fA 

[Ib#3E 3 ] ffisV^®t&vm&tMaZ? ■? h© 
eifci^uc'C i*^i»t-r^lt*J!i 1 Xt*2<,>Tft 

*#iSSi-r^lB*w 1 X(*2^Tft^ie$S<^*S?f*^ 

[§b*«5] mia^S w< 9 Kftt&Mfltttt&ft. 

h ^^ff A* 3ft. <: ©r x h ^^ff^OSfS L*^ 

ft ^ * tu^-r * 5 s a - d?* s-r & C i £. r * 

« 1 7}M4 ^TftA»Sa«©*««*^!S. 
[Ib*«6 ] £*MJ>Mi3*^nf^ff^*i»f*SlS 30 

£.. 

wiaiWHMHWfciaw 6 n, two* hwmfrht) s 

ft*A*J[a]«&&. 

maA^ii^^Sft. B?ia*j»(*S^<D«iEXt*»* 

MS A^E »g<c JgifSS 3 ft t <, >fr t K tftft 3 ft • WE 

40 

[0 0 0 1 ] 

[HW©STT4ftf«»»J *|M!I*. 7 U 9 7? 9 7"& 
<&fJ-f&*«f*ilBt<:i«i,. il$KA-lfl&iS«fRft:<?ftfc 
5 ^NKMaEtCfUl 3 ft -5 4><DT-& 4. 

[0002] 

9 F #B*ft& v 0 > H v < 9 Kffm©*«tt£tS"CI*> 50 
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tg&<D>i? ^^m^mmmmtcm^x, »w6ft-ci» 

S>*9 R*. — SWA 1 0 0 um-C\ *e?fBB 
tiiKi5()j!>^l 0 0iim&ls'CI!ttt6ft'CV£. 

[0 00 3] COcfc ^fc SE3fe05 7-^-V'-*^>7'> 
ft«**Hj-ttilB*r, >*9 MWCX*?**^-^ 

to oo 4 ] cmcMu. 010 (A) tc^sgn-sj:^ 
jjfiatscciaw 6ftfc * > i> - / * 9 k#£o>7 'j » t*^ 9 

-7"*i*4 0 CO?'J? 7"^ y^fli. 010 (A ) <DC 
-C ' »T?<r>tWfiH'C*>-S|3l 0 (B) tCS3ft-5J:9 
tc . 5 0 ±^ < » K<9±(C A>y/0^5 2 

*j9f*Ste<D«ffi <@R^*«BflR3ft**ffl 
©S*»RU©*Wf*SffiM ) *s±ic ft 4 <fc o 5 
3©±KKSL,H3££te5 3jfiBllCIW6Waaii 

*H*L-ri»&. c<^*ats«5 3tt'j- K5 4*^01: 

HiSfflR*t«l»«M«0'C K 5 5 ±OS3SJlCig 

— 5 fi m^fe 1 0 0 u mV. VWmtm 
2 0 0 u mffA-C*k-HHiaiJtttb4vCl'&. 
[0005] CCf, &^ ? KBBB*s 7 V r v 

±{c>'^>^?'/^'>p | '^:g9:W•i!:^ ( »-5»fe^^►. ^>y;o?*c>A 

«cDiw«ftjtttwo«wc«« s ft . &inms&&#m 
*e«<D*-c«Kjfi-,-ciar«6ftr<,»-5fci!>, is^ss 

[0006] C ©J: * fr? 'J 9 7 r * 9 y*^©*«^ 
S-Ct*. *j9f*^S*i*^ 3 te>-££iWfiL 5 3 ^ : ^S^ 

9 k 5 1 *&MtsiR5 3 rt©ie*a5aiy £ -& y - k 5 4 * 

tCfef.^tt, 7 'J 9 7^9 ^<7>^q a p*Hgx^*.6. 

[0007] 

[hb^k^l <t ^ i-r •spss] y.±© j: ^ se*c* 
[0008] isattos**^. iSi*^ * y m 0 d 0 {c*j^ 



m-rztzmv&ffl* 1 o - 1 8 9 e 5 3^«r©s 1 « 
irtctaussft-c 

arc*-&. 10 

n-CFffif £3fjfc!iSffll'6ftTSfc, HI ltcJnfJ:^ 20 

'J - K 5 8 6 0-CMMLr, 'J-K5 

8<fcfMf^£^*.&. 

[001 1 ] c©fc«>, satw^ws ft 

-d ' »±o>t&iffi©— £&9-*jsofeia 1 atc^n^j: 

mi 1 « innate 4 *i-c, isassMfcwafijeiw 30 

[0012] L 2»U 7 'J f -7* v -fn\t, m 1 0 
<B> tC^Sft-SJr^tC^ ?7'II«illi:/ ( fo'Cli i 5 

[0013] cvsi^tc. ft*©*i»f*ssa-c«. ^ y 

[0014] *^<^>BW4*W±©d: 5fr«£*i$ffie>i* 

[0 0 l 5 ] *5ic, *A91®Sftl*. ,<„ y-y-cHSii 
Sfef^^X h ASnJfi6te7 y 9 •> 7£fi*.fc*iSf*§la 

[0016] xmiomomffM, 9 9 -?wto)Wz* 

[0017] **Mg0tt£>gnii, A**&S0^9*£t3 



4*132 0 0 1-3 5 830 5 
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[0018] 

[lfy«:K^-r€>fe«><D^lg] ±iagW-S:^J5S , r*/c«> 

$#fe^<£in <D#&T-*&*«f*iiai*, £3tfflj!* 
4i2*^^^^?Jf^*jSf*St5i, Ig^ttSt^iCgS: 
W6ft, ?f^60ff^*s^3n.5lflli<BOA^©*§ 

icisrtt fcftfc-te > * w< y k i , pie A^mKo 5 , 

[ooi9] ^ £K*^««2<^*r4>&¥«*ii 
at*. £*ffl*j 4 aw»6a fiia 

w<» Ki, HSteA^iHiss^^sn-ct^fe^iasiciti 

**sf*a$a£iiiiSgisLhtc Stt fe« &ici«$jj^i^^ 

[0020] 

[0021] ¥Hftb<£E.<D±.mmv$>i>m 1 (akc* 

^n^Jr^tc:. -eci*ffi^4j2'Sra-r^*ff5©*s9^ 

iegsnri^, cn^t^^w?, K2<o?<JP4©*« 
*««i +cc)ss!!e<DA*iEBS3^isr^^m:^*. v 

«f*S« 1 04 i2?<7> -5 ^©ft**ia]Ka-, fc 2 ia©§J® 

ate jrs -/« p 4 ^te»ffl— ?«Jtcjg o-egftw^m:^ 
s ft & . *«^s©^^ vmicmm 

3ft*4><DT?*4o Cft64z>^--'-:^ K2 iJf Sw< 



<4) 

5 

■y F 4 L, r A^0B8 3 K. A*13» 5 K J: D tft* 

#©-tz>2w;-, K2acj«^i-/<^ K4td-en-enit 

[0 02 2] CCC, HI (A) A^IeJBS 3 A 

s _ a > H - 4 A t£ A^KIS 5 A L, 3 ftX I* 
5^cc-&*^2SB©A^0K3Btt, ±i3«HS^ 

62§a©-fe > * w< y k 2 BJacj«±?'Jc»a^6 2 s 

T<, > C <J> «fc 5 cc*g&© AAHIS 3 t*lfrXA*>IBK 5 
l*t"*w!ND— 4#©-fe 9 YZ'&XWS. 

taw » ^igiamjSo-c ^ a 

[ 0 0 2 3 ] m 1 < B ) (**SHfeOPSI©*«ft^a«r 20 

*H£&6 tc^Dtcfci^J-coni i < a ) r-raia a - a 
' ±&tnttiB - b ' ±r©iteaig-c*^. *«f*^a 

6 KlSlR'r&ft:*?, iz>Z->i -j F2±tt" 

ffJBfcSn*, 1 ±©&>* 9 K 2 , 4 ©Km 

>yM>v7. 8£5feii. ^iS^SfeODsa (BI8K-T- 

9 h'2±©'Ojfn>7'7K-?l»T:tt. 3B»t£13^*A 

Kin <iusi*-r> tim&i>-ct,'?> 9 tctcutZ-T^i,'?^ 

±©l3$t i if tar i >. c nt*-gc<3>*: > * - 
> * 9 Fj&A^jBSSk:** s$<* nToc^^a^Uif'E^f'J 

f 1 9 F 4 ±<D->0 y 0^8 l**j9f*^a<D«jjfE{Cf<Jffl 

nr. .*ttSK±©»»e <@*-ar> cctfftsti*. 
c 6 « y - h 9 fc/r o 6 * tMRfl 

flWtl/Tl»*#- H 1 0±©iC*§UCjgiasn&, C©»£ 40 
^. ^iS^SK^BiDSAy K2, 4tt— ffl*«W75« 
in*' 6 10 0m mf, 9 K(H(b4*$«]2 0 0 n m*§£ 

[ 0 0 2 4 ] C C T\ tZ.t&m<»V S-A?K4 ±K«fiX 

T'lgUrta^ys -m*9 K4 ±«>' 8 *H*t& 
S-^9 K4±©^>^07 8tCtE)-tcmffl^ftCT3 50 
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nt. *^sis±T^«ft^a<?>*^i±a^«s« 

^<>7-8*ISr^fefc«). S£*Hz>*-M9 H2±<DM 
>*r>07 r 7«:S*L.T:^fcitS*i!»'5-^9 F4_h© 

>oy/o:r8K&#ft3ftrfiteSft-&fcii&. -fe>*. 

- A 9 K 2 _bZV * > ^ > o ^-©iSrM** cc<t > 
5^5-^9 h4TliiiS<D-b>5?-/r> K2tlil- 
(C^t y 5 - > < 9 K ttaHnHPtK «««r^ ^. -5*^ 

K-c««f i ><o-ci4a-rnK «t ««K»iqH(c -=> j . 
c © j: -> tcfljRg^ tifc*«f*saT?t* . y s w< 9 k* 

[0025] *^*E<Dff5SCD*«^a«:rX h-T^B* 

tli £ tCEIigii^^^f |3SnC^±{C U— If — •¥> F I B 

fflicMPasi 1 SaW^. l?fa5^6^ h 

^a^/^9^-^1 2KH*DttW£ft;rcy- Kl 3i, 
y - F 1 3W5fe«i¥i9if*^ 1 ±<D?$. ->t 9 F4 i 
4^t45-^f - 1 At^fOXmm^io 
P^P^C 1 1 TICK* 1 rtSBCdSfl^ 

X^mt^^OX^Utcm 1 2tCSi**ifc:t<»<h 
^tt-C* ^. C © ■* ^ ft 1 0 OMHzS 

•c. 'J- H i 3*»&**a->*9 ^ : 4{^:ifita$flfc■?-^ 
+- l 4*/ri/-c*f^-S:A*»o < miLmz*fflz?&. 

C©J:^(Cr^ HB$tcHt-fe^^-/<9 K2tt'J- Kl 3 

[ 0 0 2 6 ] C C V, V 5 - *t 9 K 4 Ia|6S <Z>0«t 
^iSrt^r tics ^ ^icna^ecj: q ^tcjgsiiefpff©^ 

S.-^y K4=£ISWTr€>«fc*,'o 

[0027] ^l^, y 5 9 K 4 «ii^tiI518S^^ 

^■5/c«>, ys-K* K4fl©fc«>©^^|Frfc{r*« 

i + tcmi z&mit ti ^ 0 c <o £ *> k. 9 5 - >« ■> 

K4 ^taW^^CC^iBftSte 1 ©^ffifS* y 5 -H9 
[0028] *m©ff5SS©*«l*«S*IAT^ hffl* 

att^ai-r^cir-, H^a©sy- rtteST-A 



7 

( # i <D**s<©ffM<Dis:s5pi] > n 3 w «* * *> tern 
i on*fe<o«.«s-csaw&ttfcy5 -a ■> k 4 

A2>I»83cc:8|£;**ife<,>. ttMnsatrB&StfXD? 

KL. yi-A. ? K4, 1 5±(C«a3n&'0 $r><> 
7 £ All > T JHfi&SCflHIk *E & fc» . 9 X 

ts^mttt.±vsatiri>. 

[0029] CCT', &toW3ag£l3-&BffW>$r S -M 
jSg|J£C-fe>*-^? K2 J S'!rXI-fflK:f$JS;*n.2>$r'ii- 

h < BSrttr > k^&km * c t * < » ^ 

BB«y4-^ y H 154*. 1 #©|£]BS <t <D 

[0030] ft*. W*«HMtftBI*fcl6©y 5 y 

A*)IBg3K:*!>*w*., K2 i K4©2^> 

qoftS (7 'J * •;> -TffcDri? V) <D2&&<DM 
xi>^m^i>. co>J:^icia4K:*?n^J: ; 5£c-rx 

K„ K4 4*A*BW3*«AJ3B«1 6&ftUXm&2 
4a. K2t*&AASB3(CttfltS*vcV 
«i>iNM<^a«^9ct- 4. 40 
[ 0 0 3 1 ] C C "CI*. r-?©A^@8S3 A , 3 Bj»A 
>3iaS16A. 16B4ftLT?5-A>K4A. 4B 

3(*-eneti*f(t-r^A*i2i» 1 e * -cater? 6 
K4CC»if*5nr^&. c<D*«f*£a& 

£1*5. 

[0032] * fc, h ^^xrgftfEllsS^T Ofc 
|ftpg-C^^i?4^||or. ®!Hcm2ftl>J:'>lCZ9$. 

K4l*SA^lHl»S3{C^3nT\ 50 
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K2*^A^Isl8S3CC^3nfc*«f(*^atL'Ci!i 
ftl*. l-^<DA*|5I8S3tC 1 K2«!>* 

IH8S3A, 3B*y^ie^l7A, 1 7 B£/f-Lt-b:> 

r<,>-&*, -r^-c«>#A^@Rit-en*tim-r*A^ 

[0 03 3] ?S-A ? K4A. 4BCC(**ne 

nA^JiCmi 8 A, 1 8 B*sig.fSc*n-C^-S*V c©s 

co^^efseir', *«^a©ii«siiff ±ra>s? 
ffliWfie»<J!>sa»*iSlttC'Cfla«5gfS:©Je*p*fA<: ci* 

[0034] jr2-H> K(*iiasW?W(ct«I^4^x 

fees coj:9tc«jASnA:^i»fttia'Cld: < Jfs-K 
[0035] 3 6CCC©*«M>*irCtt, 3iSffi^B#cr> 

[0036] fete, Ml ©mfe©ffJ. 6 J©!S:ff5«-C^3n 
<fc >> U 9 X - 9 ViOmS: COHH2 <D*lEOJf5figtC 

[0 03 7] @lT*3mcA>3@8S3A. 
» K 2 A, 4TS-*«» K'4 A, A^I3S5 

*woajo. ■e«©A^ie*a5A<D3£tf{C'"''>7 7-@K 

1 9 A, 1 9 B. SUf*ijO»Aia8S2 04gSW'CC»4. 
<UDSASR2 0«*AA@8S3K:tilttSnfef^'C0>y 
K4(CA>7Ba&CDifi>t>(CR(^6tl&. -«2>* 
v K2 AKftttSA*:^ ? 7 -? -S!S 1 9 At*Sj<S 
SlSVD D ifettlsStiV S S £<DHKMM(CWMnfc 

? > ^ * it-en-en^y- f#t>5r-;??h'2A«: 
imzn. -en-en© k u ^ >**a*0»3 Aicmfits 
tix 

[0038] 5 JbOC y 5 -A y K 4 AtCififSStlfcM- > 
7 7 -SB 1 9 BI*SaSSfiV D D V SSi 

©RgKi£?'Jtc£ta 3 *lfc P ? v * i\> > 7 > * £ N * 
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#j9ttx@!&2 OCCififiisn-Ct,^. W0#x|e1882 0 
liSiS^&V D Di A^0SS3 A i©PatCgt?<JK^3 
tltc2r><»P?+*)\, $«h«f£GND 
£ A?JlslK3 A i<Dftlccie5iJtctm^ ttfc-o©N * v 

Hf^©J£*5ff^T E S T B# Kt)^tlX^S> a 

^ frti-e^y- h ccr* Hf^T E S T&AtlZtlX 
<?J0gf;i[EB§2 0©9fc, y-h^M->^T-lal 
Kg 1 9BMm2ntcP?+*)\, h 7^S>X2Jaa<N* 
FL--/>#A;>}le]»&3 ACC$ 

^stvc^-s, M^^r^fi-stTEST^H u 
^icr, tt*#*iaBS2ot**>im£tt9. 

2 o^+v^iia-s. 

[0 039] rXhfi^TESHi^S-^> F 
4©56rx hra^A^£bTgaW6*i.fcK-;> KA>k 20 

H 2©^* hfl^A^ffl-''' ^ FJ»&¥8WteK 
SKA^Sn-S. Hl^KDjxtsfl^TESTBter 
X hfl^T E S T£*«f*HBF , 1<»^ *a ££Jg 

X hS^HxSsff^A^'W K*tft*L-C^a5^6 Kjjis 

[0040] C © J: -5 td*H*fe©ff5«Sri**jSft^g?f 
SC*^A^ 2M4fX h E S TfkVZOWm ^ 
TESTBecg-?*, r^Hl^ys-;«?RiA 30 

[0 04 1 ] V2TXV?*.-^y Y 

4ic%ti?nm&2 nfc^ »7t -bbs i 9 tt. j^ac^ 
n>hij$nz>m^v>*em*:m>> A*@»i(iH«4i^^fc 
e^A^sns. 

(»!3<^*ife©ffM©iS:^pii> ccm @7tc^sn 

*<fc7«C, m6iCteW^0#Al2lBS20«:h7>A7 

cvmgz.m&2 i i«nen©y- h cc^x 40 

TEST*iA*54lfcN?+^^ h7>^Wr^ 

h m^ofmmm est b^a^3 nfcPft * * t 

-tt-C^*, 06{c^3n/c:ti)]y^f^lHlBS2 OJrOtjRT- 
ti'^^O-C. IB3<7>*to©«J!SJ;D4>lHlKffiS'*J& 

»4 A,t V*> 9 . y * y -fe ^SC^&B?Sff-? * C £ t*^>^f 

1*. £<Dtat>. zxoTFisAicmxnmfzctte 50 
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t£< . C<—SWT F UXW^SfrfE 
-£>. 

[0042] C<Dtc#>, 7 K U-X^A^«^ttfiifS]L,'C 

ThbAil^M (Mt£2W±<D@$*i*> 3S-C&&<t 
ty-C. ^-A, F4£A2rte]K3£;r:3-y|EJBS££ 
^fctffcxXh!5BS2 2K& : t&-r Z>. f-XH5|BS2 2A^ 
k«7 FUXjgtRff^SE L 1?!»6S ELM^tB^Sn 
fciAt*. K4A, 4B©AA*»*n-t 

tRI^SELlA^Sni, F4 A. 4B 

(DA^-en-enL u^k h ux*©«&i* <«t& 

+ 1 > (O-bJl-^StR-r £7 K L-XiM*Rft^S E L 2i*\& 

£ftfI*SELMWll;4Stk&. ?i->^P4 
A. 4 BtDA^^-eneflH U^jU^tJtL L^KDIS-g- 
I* <«Lk&-l > <^>H2JU?:Ji^S7 K L-XiMKlS^S 
ELM- 1^3*14. 

[0 04 3] CCt, ftftW^^X h@8§2 2CD-fi<ti 
H|9{C^a«). Sl©y5-H^ K4AK»W«nfc 
3* 1 ©A>PlelBS 3 A^O'.^! 2<^>^ S F4 Btr^ifil 
3n^2<J>A^HHB3B^sawe4^Ct,^ <> C©A>3 
UBS3A, 3 B^tlJ^ft^OUTS^-eOJSefl^r-ab 
SOUTB^til^So 91, ^2©A^lHl?S«Z>t|?Stl3 

■^>©nandieibs2 3©5%©-^a^3ti4. cn 

A N DIUBS 2 3 <f>\£ft<&%n?ftZ.&i&2ntc-{ > 

/<- f 2 4 ^rtbT:, ■en-en^A^m^s^^-c^ 
f^tife^- htanf£tcA*sn-s. cojr^c^-w 
> K tc a^) ;* ntc m^<om& ^t>^ tc ct o eg r> 
<7>fe ^ ^©<< »Tn?»o tlifiS&RX- * s. 

[0044] U±WJ: . ^ a FA^-CO-fe > 

tiww s j; ^m^^ wmftic ft ♦) 

•t^^Bm^C^^ys F£!SrW&Ct*i-C* 
[0045] 

ff^X I- *& Pitt* 7 y f > 7"«rfi^.fciHj»rt:«a«r 
[0046] ^ ^fCiElfeBJK Jrftl*. ^ > 7Bg5©l&A 
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